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$N=\{1,2, \ldots,n\}$ $(\Omega, d)$
$\Omega$ $d$ : $\Omega\cross\Omegaarrow \mathbb{R}+$ $x,$ $y$
$d(x, y)=d(y,x)$ $x,$ $y$ , $z$ $d(x, z)\leq d(x,y)+d(y, z)$
$x_{i}\in\Omega$ $i\in N$ $X=\{x_{1}, x_{2}, \ldots ,x_{n}\}\in\Omega^{n}$
$y\in\Omega$ $i$ $i$
$\beta(y, x_{i})=d(y,x_{i})$




$X=\{x_{1}, x_{2}, \ldots, x_{n}\}$ $X’=\{x_{1}’, x_{2}’, \ldots, x_{n}’\}$




$S\subseteq N$ $X$ $i\in N-S$ $x_{i}$
$S$ $X_{S}$ $X_{N-S}$ $X_{-S}$
$S=\{i\}$ $X_{-S}$ $X_{-i}=\{x_{1},$ $\ldots x_{i-1},$ $x_{i+1},$ $\ldots,$ $x$ $X$
$X=\langle x_{i},$ $X_{-i}\rangle=\langle X_{S},$ $X_{-S}\rangle$ $f(x_{i}, X_{-i})=f(\langle x_{i}, X_{-i}\rangle)$
$f(X_{s}, X_{-S})=f(\langle X_{S}, X_{-S}\rangle)$
1( ).
(strategy-proof) ( $SP$ ). $i$ ,
$\langle x_{i},$ $X_{-i}\rangle$ , $x_{i}’\in\Omega$
$SP$
$\beta(f(x_{i}, X_{-i}), x_{i})\geq\beta(f(x_{i}’, X_{-i}), x_{i})$ .
2( ).
(group strategy-proof)
( GSP ). $S\subseteq N$ , $\langle X_{S},$ $X_{-S}\rangle$ ,
$S$ X\’{s} $\in\Omega$ $i\in S$
GSP













$f$ : $\Omega^{n}arrow\Omega$ $f(X)=y$












2 3- 3 4-
1.4 GSP
$(\Omega, d)$ GSP
1. $f$ GSP $\{a, b\}$ $f$
$\{a, b\}\subseteq C_{f}$ $S\subseteq N$ $X=\langle X_{S},$ $X_{-S}\rangle$
$X’=\langle X_{S}’,$ $X_{-S}’\rangle$ $x_{-s=X_{-S}’}$ $\forall i\in S$ $x_{i}\neq x_{i}’$
(1) $f(X)=a$ $\forall i\in S$ $d(b, x_{i})>d(a, x_{i})$ $f(X’)\neq b$
(2) $f(X)=a$ $\forall i\in S$ $d(a, x_{i}’)>d(b, x_{i}’)$ $f(X’)\neq b$
1
1. $f$ GSP $\{a, b\}$ $f$




2 3 $(C, d)$ $C$
$d(x, y)$ $x,$ $y$ $L$
$C_{f}=\{c_{1}, c_{2}, c_{3}\}$ 3-
1. 3- GSP
1 $C$ $\{i,j, k\};=$
$\{1,2,3\}$
$R^{i,j,k} :=\{x\in C|d(c_{i}, x)>d(Cj, X)>d(c_{k}, x)\}$
3- $R^{1,2,3},$ $R^{1,3,2},$ $R^{2,1,3},$ $R^{2,3,1},$ $R^{3,1,2}$
$R^{3,2,1}$ ( 1 ).
1 $R^{i,j,k}$ 2 $X_{0}$
3- $f$ GSP
$n$ 3 $X_{0}$ $x_{i}\in R^{1,2,3},$ $x_{i}\in R^{2,3,1}$
$x_{i}\in R^{3,1,2}$ $\frac{n}{3}$ ( 2 ).
$X_{0}$ $f(X_{0})\neq c_{1}$
$f(X_{0})=c_{1}$ $X_{0}$ $X_{1}$
$X_{1}$ $x_{i}\in R^{2,1,3}$ $\frac{n}{3}$ $x_{i}\in R^{3,1,2}$ $\frac{2n}{3}$
$X_{0}$ $x_{i}\in R^{2,3,1}$ $x_{i}\in R^{1,2,3}$ $S_{1}$ $S_{2}$
$X_{0}arrow X_{1}$
(i-i) $X_{0}$ $i\in S_{1}$ $x_{i}\in R^{2,3,1}$ $x_{i}’\in R^{3,1,2}$
$X_{0}’$ $X_{0}’$ $i\in S_{2}$ $x_{i}\in R^{1,2,3}$
$x_{i}’\in R^{2,1,3}$ ( 3-(a) ).
4
(i-ii) $X_{0}$ $i\in S_{1}$ $x_{i}\in R^{2,3,1}$ $x_{i}’\in R^{2,1,3}$
$X_{0}"$ $X_{0}"$ $i\in S_{2}$ $x_{i}\in R^{1,2,3}$
$x_{i}’\in R^{3,1,2}$ $($ $3-(b)$ $)$ . (i-i), $X_{0}arrow X_{0}’arrow X_{1}$
(a) (b)
3 (a) (i-i), (b) (i-ii)
$X_{0}arrow X_{0}’$ $f(X_{0})=c_{1}$ $\forall i\in S_{1}$ $x_{i}\in R^{2,3,1}arrow x_{i}’\in R^{3,1,2},$
$d(c_{2}, x_{i})>d(c_{3}, x_{i})>d(c_{1}, x_{i})$ 1-(1) $f(X_{0}’)\neq c_{2}$
$f(X_{0}’)\neq c_{3}$ , $f(X_{0}’)=c_{1}$ $X_{0}’arrow X_{1}$ $f(X_{0}’)=c_{1}$
$\forall i\in S_{2}$ $x_{i}\in R^{1,2,3}arrow x_{i}’\in R^{2,1,3}$ , $d(c_{1}, x_{i}’)>d(c_{3}, x_{\iota’}’)$
1-(2) $f(X_{1})\neq c_{3}$
(i-ii), $X_{0}arrow X_{0}"arrow X_{1}$ (i-i)
$f(X_{0}")=c_{1}$ $f(X_{1})\neq c_{2}$ $f(X_{1})\neq c_{3}$ $f(X_{1})\neq c_{2}$ $f(X_{1})=c_{1}$
$f(X_{0})=c_{1}$ $f(X_{1})=c_{1}$
$f(X_{1})=c_{1}$ $X_{1}$ $X_{2}$ $X_{2}$
$x_{i}\in R^{2,3,1}$
$\frac{n}{3}$ $x_{i}\in R^{3,2,1}$ $\frac{2n}{3}$
$X_{1}$ $x_{i}\in R^{2,1,3}$ $x_{i}\in R^{3,1,2}$ $S_{1}$ $S_{2}$
$X_{1}arrow X_{2}$
(ii-i) $X_{1}$ $i\in S_{1}$ $x_{i}\in R^{2,1,3}$ $x_{i}’\in R^{2,3,1}$
$X_{1}’$ $X_{1}’$ $i\in S_{2}$ $x_{i}\in R^{3,1,2}$
$x_{i}’\in R^{3,2,1}$ ( 4-(a) ).
(ii-ii) $X_{1}$ $i\in S_{2}$ $x_{i}\in R^{3,1,2}$ $x_{i}’\in R^{3,2,1}$
$X_{1}"$ $X_{1}"$ $i\in S_{1}$ $x_{i}\in R^{2,1,3}$
$x_{i}’\in R^{2,3,1}$ ( 4-(b) ). (ii-i), $X_{1}arrow X_{1}’arrow X_{2}$
$X_{1}’$ $i$ $x_{i}\in R^{2,3,1}\cup R^{3,1,2}$ $d(c_{3}, x_{i})>d(c_{1}, x_{i})$
1 $f(X_{1}’)\neq c_{1}$ $X_{1}arrow X_{1}’$ $f(X_{1})=c_{1}$ $\forall i\in S_{1}$
$x_{i}\in R^{2,1,3}arrow x_{i}’\in R^{2,3,1}$ , $d(c_{2}, x_{i})>d(c_{1}, x_{i})$ 1-
(1) $f(X_{1}’)\neq c_{2}$ $f(X_{1}’)\neq c_{1}$ $f(X_{1}’)\neq c_{2}$ $f(X_{1}’)=c_{3}$
$X_{1}’arrow X_{1}$ $f(X_{1}’)=c_{3}$ $\forall i\in S_{2}$ $x_{i}\in R^{3,1,2}arrow x_{i}’\in R^{3,2,1},$
5
(a) (b)
4 (a) (ii-i), (b) (ii-ii)
$d(c_{3}, x_{i}’)>d(c_{2}, x_{i}’)>d(c_{1}, x_{i}’)$ 1-(2) $f(X_{2})\neq c_{2}$
$f(X_{2})\neq c_{1}$ , $f(X_{2})=c_{3}$
(ii-ii), $X_{1}arrow X_{1}"arrow X_{2}$ (ii-i)
$f(X_{1}")=c_{2}$ $f(X_{2})=c_{2}$ (ii-i) $f(X_{2})=c_{3}$
$f$ GSP $f(X_{0})\neq c_{1}$






$C_{f}=\{c_{1}, c_{2}, \ldots, c_{p}\}$ $C_{f}^{\alpha},$ $C_{f}^{\beta},$ $C_{f}^{\gamma}\subset C_{f}$
$C_{f}^{\alpha}\cup C_{f}^{\beta}\cup C_{f}^{\gamma}=C_{f}$ ( 5
). $C_{f}^{\alpha},$ $C_{f}^{\beta},$ $C_{f}^{\gamma}\subset C_{f}$ } $R^{\alpha,\beta,\gamma}\subseteq\Omega$
$R^{\alpha,\beta,\gamma}= \{x\in\Omega|\min_{c_{j}\in C_{f}^{\alpha}}d(c_{j}, x)>\max_{c_{k}\in C_{f}^{\beta}}d(c_{k}, x)$
and
$\min_{c_{k}\in C_{f}^{\beta}}d(c_{k}, x)>\max_{c\ell\in C_{f}^{\gamma}}d(c\ell, x)\}$
5 $x$ $x\in R^{\alpha,\beta,\gamma}$ $R^{\alpha,\gamma,\beta},$ $R^{\gamma,\alpha,\beta},$
$R^{\gamma,\beta,\alpha},$ $R^{\beta,\gamma,\alpha}$ $R^{\beta,\alpha,\gamma}$ ( 6 ).
3( 3- ). $f$
$C_{f}^{\alpha},$
$C_{f}^{\beta},$ $C_{f}^{\gamma}\subset C_{f}$
$\Omega$ $R^{\alpha,\beta,\gamma},$ $R^{\alpha,\gamma,\beta},$ $R^{\gamma,\alpha,\beta},$ $R^{\gamma,\beta,\alpha},$
$R^{\beta,\gamma,\alpha}$ $R^{\beta,\alpha,\gamma}$ ( ) 3-
GSP 1
6
5 $C_{f}^{\alpha},$ $C_{f}^{\beta},$ $C_{f}^{\gamma}\subset C_{f}$
$x\in R^{\alpha,\beta,\gamma}$
6 3




$d_{\prec}(\cdot, \cdot)$ : $C\cross Carrow \mathbb{R}$
$x,$ $y\in C$ $x$ $y$ $(x, y)$
( 7 ).
$x,$ $y\in C$ $d(x, y)= \min\{d_{\prec}(x, y), d_{\prec}(y, x)\}$
$L$ $d_{\prec}(x, y)+d_{\prec}(y, x)=L$ $d_{\prec}(x, y) \leq\frac{1}{2}L$
$d(x, y)=d_{\prec}(x, y)$
7 $d_{\prec}(x, y)$ $d_{\prec}(y, x)$ 8 $m_{i,j}$ $mj,i$
7
: $c_{i,j}c\in C_{f}$
$c_{i}$ $Cj$ $m_{i,j},$ $c_{j}$
$c_{i}$ $mj,i$ ( 8 ).
4- : $\downarrow$
$c_{1},$ $c_{2},$ $c_{3}$ $c_{4}$
( 9 ).
$r_{i} :=d_{\prec}(c_{i}, c_{j})(i=1,2,3,4, j-1\equiv imod 4)$
11 Case2: $r_{1}\neq r_{3}$
10 Casel : $r_{1}=r_{3}$
9 $r_{1},$ $r_{2},$ $r_{3}$ $r_{4}$ $r_{2}\neq r_{4}$
$r_{2}=r_{4}$
$r_{1}$ $r_{3}$ $r_{2}$ $r_{4}$
$\downarrow$
. Casel : $r_{1}=r_{3}$ $r_{2}=r_{4}$ ( 10 )




2. Casel 4 GSP








$C$ $\{i,j, k, \ell\};=$ {1,2,3,4}
$R^{i,j,k,\ell}:=\{x\in C|d(c_{i}, x)>d(c_{j}, x)>d(c_{k}, x)>d(c\ell, x)\}$
Casel $R^{4,3,1,2},$ $R^{4,1,3,2},$ $R^{1,4,2,3},$ $R^{1,2,4,3},$
$R^{2,1,3,4},$ $R^{2,3,1,4},$ $R^{3,2,4,1}$ $R^{3,4,2,1}$ ( 12 ).
$\ell$ : $\{1,2,3,4\}arrow\{1,2,3,4\}$ $\ell(1)\in$
$\{1,2,3,4\}\}_{\sim}^{\vee}$ $\ell(2),$ $\ell(3)$ $\ell(4)$ $\ell(2)-1\equiv\ell(1)mod 4,$ $\ell(3)-1\equiv$
$\ell(2)mod$ $4$ $\ell(4)-1\equiv\ell(3)mod 4$ $l$
$c_{\ell(1)},$
$c_{\ell(2)},$ $c_{\ell(3)}$ $c_{\ell(4)}$
$Z_{1},$ $Z_{2},$ $Z_{3},$ $Z_{4}\in\Omega^{n}$
$Z_{\ell(1)}$ : $\frac{n}{2}$ $R^{\ell(4),\ell(1),\ell(3),\ell(2)}$ $\frac{n}{2}$ $R^{\ell(2),\ell(1),\ell(3),\ell(4)}$




4. $f$ Casel 4 $f$ GSP
$\ell(1)\in$ {1,2,3,4} $f(Z_{\ell(1)})\neq \mathcal{C}\ell(2)$ $f(Z_{\ell(1)})\neq C\ell(4)$













$i$ $d(x_{i}, c_{\ell(2)})<d(x_{i}, c)(c\in C_{f}\backslash \{c_{l(2)}\})$




(a) (b) (c) (d)
14 (a) $(Z_{\ell(1)}=)X_{0}arrow X_{1}$ (b) $X_{1}arrow X_{2}$
(c) $X_{2}arrow X_{3}$ (d) $X_{3}arrow X_{4}(=Z_{\ell(4)})$
$X_{1}$ $X_{2}$ ( 14-(b) ).
$X_{2}$ $X_{1}$ $R^{\ell(2),\ell(1),\ell(3),\ell(4)}$ $\frac{n}{2}$ $x_{i}\in R^{\ell(2),\ell(1),\ell(3),\ell(4)}$
$x_{i}’\in R^{\ell(1),\ell(2),\ell(4),\ell(3)}$ $X_{2}$ $i$
$R^{\ell(4),\ell(3),\ell(1),\ell(2)}\cup R^{\ell(1),l(2),\ell(4),\ell(3)}$ 1 $f(X_{2})\neq C\ell(2)$ , $C\ell(3)$
$X_{1}arrow X_{2}$ $f(X_{1})=c_{\ell(2)}$




$X_{2}$ $X_{3}$ ( 14-(c) ).
$X_{3}$ $X_{2}$ $R^{\ell(1),\ell(2),\ell(4),\ell(3)}$ $\frac{n}{2}$ $x_{i}\in R^{\ell(1),\ell(2),\ell(4),\ell(3)}$
$x_{i}’\in R^{\ell(1),\ell(4),\ell(2),\ell(3)}$ $X_{2}arrow X_{3}$ $f(X_{2})=\mathcal{C}\ell(1)$
$i$ $d(x_{i}’, c_{\ell(1)})>d(x_{i}’, c)(c\in C_{f}\backslash \{c_{\ell(1)}\})$
$1-(2)$ $f(X_{3})\neq c(c\in C_{f}\backslash \{c_{\ell(1)}\})$ $X_{3}$ $\frac{n}{2}$
$R^{\ell(4),\ell(3),\ell(1),\ell(2)}$ $R^{\ell(1),\ell(4),\ell(2),\ell(3)}$
$f(X_{2})=\mathcal{C}\ell(1)$
$X_{3}$ $X_{4}$ ( 14-(d) ).
$X_{4},$ $X_{3}$ $R^{\ell(4),\ell(3),\ell(1),\ell(2)}$ $\frac{n}{2}$ $x_{i}\in R^{\ell(4),\ell(3),\ell(1),\ell(2)}$
$x_{i}’\in R^{\ell(3),\ell(4),l(2),\ell(1)}$ $X_{4}$ $i$
$R^{\ell(3),\ell(4),\ell(2),\ell(1)}\cup R^{\ell(1),\ell(4),\ell(2),\ell(3)}$ 1 $f(X_{4})\neq \mathcal{C}\ell(2)$
10
$X_{3}arrow X_{4}$ $f(X_{3})=c_{\ell(1)}$
$i$ $d(x_{i}, c_{\ell(1)})<d(x_{i}, c_{\ell(3)})<d(x_{i}, c_{\ell(4)})$ 1-(1)
$f(X_{4})\neq c_{\ell(3)},$ $c_{\ell(4)}$ $X_{4}$ $\frac{n}{2}$
$R^{\ell(3),\ell(4),l(2),\ell(1)}$ $R^{\ell(1),\ell(4),\ell(2),\ell(3)}$ $f(X_{4})=C\ell(1)$








$Z’$ $Z_{\ell(1)}$ $R^{\ell(4),\ell(1),l(3),\ell(2)}$ $\frac{n}{2}$ $R^{\ell(4),\ell(3),\ell(1),\ell(2)}$
( 15-(a) ), $Z_{l(3)}$ $R^{\ell(2),\ell(3),\ell(1),\ell(4)}$ $\frac{n}{2}$
$R^{\ell(2),\ell(1),\ell(3),\ell(4)}$ ( 15-(b) )
(a) (b)
15 (a) $Z_{\ell(1)}arrow Z’$ (b) $Z_{\ell(3)}arrow Z’$
$Z_{1}arrow Z’$ $f(Z_{\ell(1)})=c_{\ell(2)}$ $i$
$d(x_{i}, c_{\ell(2)})<d(x_{i}, c)(c\in C_{f}\backslash \{c_{\ell(2)}\})$ 1-(1) $f(Z’)=\mathcal{C}\ell(2)$
$Z_{\ell(3)}arrow Z’$ $f(Z_{\ell(3)})=c_{\ell(4)}$





2 Case3 4 $f$ $f$ GSP
$f(Z_{1})\not\in C_{f}$ $Z_{1}$
$i$ $d(x_{i}, c_{3})<d(x_{i}, c_{1})$ 1 $f(Z_{1})\neq c_{3}$
4 $f(Z_{1})\neq c_{2}$ $f(Z_{1})\neq c_{4}$ $f(Z_{1})\neq c_{1}$
$f(Z_{1})\not\in C_{f}$ $f(Z_{1})=c_{1}$ $f(Z_{2})=c_{1}$
4 $f(Z_{1})=c_{1}$ $Z_{1}$ $Z_{2}$
$X_{0}:=Z_{1}$ $Z_{1}$ $X_{0}$ $\frac{n}{2}$
$R^{4,1,3,2}$ $R^{2,1,3,4}$ $f(X_{0})=c_{1}$
$X_{0}$ $X_{1}$ ( 16-(a) ). $X_{1},$
$X_{0}$ $R^{4,1,3,2}$ $\frac{n}{2}$ $x_{i}\in R^{4,1,3,2}$ $x_{i}’\in R^{1,2,4,3}$
$X_{0}arrow X_{1}$ $f(X_{0})=c_{1}$
$i$ $d(x_{i}’, c_{1})>d(x_{i}’, c)(c\in C_{f}\backslash \{c_{1}\})$ $1-(2)$
$f(X_{1})\neq c(c\in C_{f}\backslash \{c_{1}\})$ $X_{1}$ $\frac{n}{2}$
$R^{1,2,4,3}$ $R^{2,1,3,4}$ $f(X_{1})=c_{1}$
(a) Cb) (c)
16 (a) $(Z_{1}=)X_{0}arrow X_{1}$ (b) $X_{1}arrow X_{2}$
(c) $X_{2}arrow X_{3}(=Z_{2})$
$X_{1}$ $X_{2}$ ( 16-(b) ). $X_{2}$ $X_{1}$ $R^{2,1,3,4}$
$\frac{n}{2}$ $x_{i}\in R^{2,1,3,4}$ $x_{i}’\in R^{2,3,1,4}$
$X_{2}$ $i$ $R^{1,2,4,3}\cup R^{2,3,1,4}$ 1
$f(X_{2})\neq c_{3},$ $c_{4}$ $X_{1}arrow X_{2}$ $f(X_{1})=c_{1}$
$i$ $d(x_{i}, c_{1})<d(x_{i}, c_{2})$ 1-(1) $f(X_{2})\neq c_{2}$
$X_{2}$ $\frac{n}{2}$ $R^{1,2,4,3}$ $R^{2,3,1,4}$
12
$f(X_{2})=c_{1}$
$X_{2}$ $X_{3}$ $($ $16-(c)$ $)$ $X_{3}$
$X_{2}$ $R^{2,3,1,4}$
$\frac{n}{2}$ $x_{i}\in R^{2,3,1,4}$ $x_{i}’\in R^{3,2,4,1}$
$X_{3}$ $i$ $R^{1,2,4,3}\cup R^{3,2,4,1}$
1 $f(X_{3})\neq c_{4}$ $X_{2}arrow X_{3}$ $f(X_{2})=c_{1}$
$i$ $d(x_{i}, c_{1})<d(x_{i}, c_{3})<d(x_{i}, c_{2})$
1-(1) $f(X_{3})\neq c_{2},$ $c_{3}$ $X_{3}$ $\frac{n}{2}$
$R^{1,2,4,3}$ $R^{3,2,4,1}$ $f(X_{3})=c_{1}$




$c_{1},$ $c_{2},$ $c_{3}$ $c_{4}$ Case2 $(r_{1}\neq r_{3}$
$r_{2}\neq r_{4}$ ) $r_{1}<r_{3}$
$r_{2}\leq r_{4}$ ,
3 $\alpha=\{c_{1}, c_{2}\},$ $\beta=\{c_{3}\}$ $\gamma=\{c_{4}\}$
$x_{1}\in R^{\gamma,\beta,\alpha}$ $x_{1}\in C$ $\epsilon(>0)$ $x_{1}$
$d_{\prec}(m_{1,2}, x_{1})=\epsilon$ $x_{1}$ $($ $17-(a)$ $)$ . $x_{1}$ $c_{1}$ $c_{2}$
$d_{\prec}(c_{1}, x_{1})= \frac{1}{2}r_{1}+\epsilon$ $d_{\prec}(x_{1}, c_{2})= \frac{1}{2}r_{1}-\epsilon$ $L$
$\frac{1}{2}(r_{1}+r_{2}+r_{3}+r_{4})\leq\frac{L}{2}$ $\frac{1}{2}L$
$d(x_{1}, c_{1})= \frac{1}{2}r_{1}+\epsilon$ $d(x_{1}, c_{2})= \frac{1}{2}r_{1}-\epsilon$ $x_{1}$ $c_{3}$
$d_{\prec}(x_{1}, c_{3})= \frac{1}{2}r_{1}+r_{2}-\epsilon$ $r_{2}\leq r_{4}$ $d_{\prec}(x_{1}, c_{3}) \leq\frac{1}{2}(r_{1}+r_{2}+r_{4})-\epsilon<\frac{1}{2}L$
$d(x_{1}, c_{3})= \frac{1}{2}r_{1}+r_{2}-\epsilon$ $x_{1}$ $c_{4}$ $d_{\prec}(x_{1}, c_{4})= \frac{1}{2}r_{1}+r_{2}+$
$r_{3}-\epsilon$ $d_{\prec}(c_{4}, x_{1})= \frac{1}{2}r_{1}+r_{4}+\epsilon$ $d(x_{1}, c_{4})= \min\{\frac{1}{2}r_{1}+r_{2}+r_{3}-\epsilon, \frac{1}{2}r_{1}+r_{4}+\epsilon\}$
$x_{1}$ $d(x_{1}, c_{2})<d(x_{1}, c_{1})<d(x_{1}, c_{3})<d(x_{1}, c_{4})$
$x_{1}\in R^{\gamma,\beta,\alpha}$
$x_{2}\in R^{\gamma,\alpha,\beta}$ $x_{2}\in C$ $\epsilon(>0)$ $x_{2}$
$d_{\prec}(m_{2,3}, x_{2})=\epsilon$ $x_{2}$ $($ $17-(b)$ $)$ . $x_{2}$ $c_{1}$
$d_{\prec}(c_{1}, x_{2})=r_{1}+ \frac{1}{2}r_{2}+\epsilon$ $r_{1}<r_{3}$ $\epsilon$ $d_{\prec}(c_{1}, x_{2})< \frac{1}{2}(r_{1}+r_{2}+r_{3})+$
$\epsilon<\frac{1}{2}L$ $d(x_{2}, Cl)$ $=r_{1}+ \frac{1}{2}r_{2}+\epsilon$ $x_{2}$ $c_{2}$ $c_{3}$
$d_{\prec}(c_{2}, x_{2})= \frac{1}{2}r_{2}+\epsilon(<\frac{1}{2}L)$ $(x_{2}, c_{3})= \frac{1}{2}r_{2}-\epsilon(<\frac{1}{2}L)$ $d(x_{2}, c_{2})= \frac{1}{2}r_{2}+\epsilon$
$d(x_{2}, c_{3})= \frac{1}{2}r_{2}-\epsilon$ $x_{2}$ $c_{4}$ $d_{\prec}(x_{2}, c_{4})= \frac{1}{2}r_{2}+r_{3}-\epsilon$
$d_{\prec}(c_{4}, x_{2})=r_{1}+ \frac{1}{2}r_{2}+r_{4}+\epsilon$ $d(x_{2}, c_{4})= \min\{\frac{1}{2}r_{2}+r_{3}-\epsilon, r_{1}+\frac{1}{2}r_{2}+r_{4}+\epsilon\}$
$x_{2}$ $d(x_{2}, c_{3})<d(x_{2}, c_{2})<d(x_{2}, c_{1})<d(x_{2}, c_{4})$
$x_{2}\in R^{\gamma,\alpha,\beta}$
$x_{3}\in R^{\alpha,\gamma,\beta}$ $x_{3}\in C$ $\epsilon(>0)$ $x_{3}$
$d_{\prec}(x_{3}, m_{3,4})=\epsilon$ $x_{3}$ ( 17-(c) ). $x_{3}$ $c_{1}$ $d_{\prec}(c_{1}, x_{3})=$
13
(a) (b) (c)
17 $(a)x_{1}\in R^{\gamma,\beta,\alpha}$ $x_{1}$ $(b)x_{2}\in R^{\gamma,\alpha,\beta}$ $X2$ $(c)x_{1}\in$
$R^{\alpha,\gamma,\beta}$
$x_{3}$
$r_{1}+r_{2}+ \frac{1}{2}r_{3}-\epsilon$ $d_{\prec}(x_{3}, c_{1})= \frac{1}{2}r_{3}+r_{4}+\epsilon$ $d(x_{3}, c_{1})= \min\{r_{1}+r_{2}+\frac{1}{2}r_{3}-\epsilon, \frac{1}{2}r_{3}+r_{4}+\epsilon\}$
$x_{3}$ $c_{2}$ $d_{\prec}(c_{2}, x_{3})=r_{2}+ \frac{1}{2}r_{3}-\epsilon$ $r_{2}\leq r_{4}$
$\epsilon$ $d_{\prec}(c_{2}, x_{3}) \leq\frac{1}{2}(r_{2}+r_{3}+r_{4})-\epsilon<\frac{1}{2}L$ $d(x_{3}, c_{2})=r_{2}+ \frac{1}{2}r_{3}-\epsilon$
$x_{3}$ $c_{3}$ $c_{4}$ $d_{\prec}(c_{3}, x_{3})= \frac{1}{2}r_{3}-\epsilon(<\frac{1}{2}L)$
$d_{\prec}(x_{3}, c_{4})= \frac{1}{2}r_{3}+\epsilon(<\frac{1}{2}L)$ $d(x_{3}, c_{3})= \frac{1}{2}r_{3}-\epsilon$ $d(x_{3}, c_{4})= \frac{1}{2}r_{3}+\epsilon$
$x_{3}$ $d(x_{3}, c_{3})<d(x_{3}, c_{4})<d(x_{3}, c_{2})<d(x_{3}, c_{1})$
$x_{3}\in R^{\alpha,\gamma,\beta}$
$x\in C$ $d(x, \overline{x})=\frac{L}{2}$ $\overline{x}\in C$ $x$
$x,$ $y\in C$ $d( \overline{x}, y)=\frac{1}{2}L-d(x, y)$
$C_{i},$ $Cj\in C_{f}$ $d(x, c_{i})<d(X, Cj)$ $x\in C$ $\overline{x}$
$d(\overline{x}, c_{i})>d(\overline{x}, cj)$ $x_{1}\in R^{\gamma,\beta,\alpha},$ $x_{2}\in R^{\gamma,\alpha,\beta}$ $x_{3}\in R^{\alpha,\gamma,\beta}$
$\overline{x}_{1},\overline{x}_{2}$ $\overline{x}_{3}$
$\overline{x}_{1}\in R^{\alpha,\beta,\gamma},\overline{x}_{2}\in R^{\beta,\alpha,\gamma}$ $\in R^{\beta,\gamma,\alpha}$
$\alpha=\{c_{1}, c_{2}\},$ $\beta=\{c_{3}\}$ $\gamma=\{c_{4}\}$ $C$
$R^{\alpha,\beta,\gamma},$ $R^{\alpha,\gamma,\beta},$ $R^{\gamma,\alpha,\beta},$ $R^{\gamma,\beta,\alpha},$ $R^{\beta,\gamma,\alpha}$ $R^{\beta,\alpha,\gamma}$ (
) 3-
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